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Abstract of JP2000040382 

PROBLEM TO BE SOLVED: To provide a non- 
volatile semiconductor memory device which can 
shorten the write time and the verify time and can 
deal with octal level, and the data write method 
thereof. 

SOLUTION: After voltage of all bit lines is 
charged up to the power source voltage Vcc 
through PMOS transistor PT21 prior to write, bit 
lines are connected to supply sources of voltage 
in accordance with latch data of latch circuits 
Q23, Q22, Q21 , and also write is performed in 
parallel. Thereby, the write time can be 
shortened, and verifying read and normal read 
can be performed at high speed. 
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S{c»tji*+7>-C4>S*>S*>©*iJg4. 7-F»*E 

t ^i!*ffiL[ll8§4W-r-5»ff*^6IBiS©^»l6tt*2i 
ftfBff^go 

[If *fl 1 0 ] JJB*ai&*ttfBS«:£»*fc*tf 7 
[ «*5 11] 7 - F,«te «fc Cf tr 7 Y ^^©EPftimE 
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ft 5 ^wntt^^ftiatt^g©^- $ #s 

[000 1] 

< £ & 3 mai-of- zzim? zzmsKDymmt* 

[0002] 
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b Flash Memoryj' 95 ISSCC 
P 1 32- #JR) . 
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[0 0 0 4] HBtCiW, tBtttt^* 1 ; F5>5>X* 

do.,, . 10. ) man. ci 
o ntl . io. j = ci. n . ci, o) , co, 

1), CO. 0] ©4ttftWPW4. 

* r o j % £ r i j % -f - £ r 2 j > r - £ r 3 j 10 

[0 005] ^ur, ^ffi-r-^Otf^ii^^-t?* 

#«S6S*lTlr>S (fciAtf. iSCSR; 1996 IEEE Intern 
ational Sol id-State Circuits Conference % ISSCC96/ 
SESSION 2/FLASH MEMORY/PAPER TP 2.1 :A 3.3V 128Mb M 
ulti -Level NAND Flash Memory For Mass Storage Appl 
ication.pp32-33 , #M) . 

[0 0 0 6 ] H7tt> ±8BXK«:HSKStifc^-y*fi[ 
vm$&&i'U5NANDMyyy*s*.J*V<Dmfflfr 20 

ruf 2iitti&/saiMagie. BL2, BLHie 
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2CC&^$ft, ^ty-feJl/F7>^$MT15BOV 
- X *s»tR F S G 2 B£/rl/ TSigHftiii V GL(C 

[00 0 8]*OT. WW-FSG1A. SG1B© 

h^iisi^as s uc&micmmztx. mm 

F S G 2 A , SG2B©^--F^aiRfi-9«*SI8G 

[0 0 0 9 ] »j&/BtH«WaHB 2 tt. n*+*;UMO 
S (NMOS) F7>^^NT1-NT17, 50 
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*JUM0S (PMOS) h7>^^PTL teJ:c>V 
^-^OAHirtl^ftlS^L't&S? 7 ^HSSQ 1 , 
Q2fc<fc9«l£3ft'Cl>S. 

[0 0 10] NMOS F^>S/^*NTltt«iH«EV 

«<Dm&5j>tv v msL i £©Ra&tg^$ft, y 

- f 3&«jh(t# i h b i ©«*&^ ^ >tcwmstix l> 

-So NMOS F7>^X^NT2(imEV cc ©ftt& 

nRBL24©iHccaaisn, y-F#« 

±(g-^I HB2(D«tl&7^>{cStt3tir^S. NMO 
S F7>^^NT3^<j;[;NM0S F^>^X*NT 

f y >^Ao**j:tftf ? f^bl 

1 i^ett^iOBCCtt^U^^a^SONMOS F 
7>^^NT18«?ti, NMOSh7>^$ 
F5>^**NT2©8iR*4->< 
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NT 5, NT 1 6#it^jCCg&fcStt. r^Uv'aVM© 
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Xj?NT2(Dg^(!:^7-/> I O i +1 iOBBKN 
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PT l©y-F#fl^Vref ©{**&? -f>K«HS*l"C 
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ssnsft, »2©Ett^- fn i b&miicmmztitc 
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^7^@SSQ2©^l©ietSy-FN2a^ 
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>>>X^NT9©y- F«7y^llBQ2©»l ©SBttt 
FN2 alC&mZti. NMO S F 7>^X^NT 1 
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0 h v ^m^<t> l a t 2 (Dms? << >tcmm 

Ztis NMOS F7>^X£NT 1 \<D¥- F#*2<D 
SBfl^-FN2bCC«tt3ti, NM0SF5>^X*N 
Tl 2©^-F#v >^fl-^*LAT l<Dtfel&^>&C 
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BBttU-FNla. N2a3&J»»U^Wc3l*iiSti 
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7-F««BE*2. 4Vibr«*ttib3WtTbti 

L*^«B«EVth*J7-FJ»«E(2. 4V) «fc 
^ L*^fi«EVth3&S7-F3B«E(2. 4V)<t 
2VCR*Wl/Wton, *««C7- FHWEO V-Ci 30 

[0015] ju*w&cb^;i/x~£# "oo" corns . 
£r©7- FRr«ft:^*itti»fc*M;* ioi+i, 
ioiKB(i, D^ffl^sna. sr, 7-f*mi 

E£2. 4VtCLTRtf££, RWi#*LATl*^ 
-fU^WcR^Sha. c©££, ■fe;V«»3WMittl» 
CifciO ? FSB'W K;KC«fcnS/c«)NMO 
Sh9>y^#NT8 3»4l9WKcfiiA:ti. 9**BR 
Q2#* y7SftTl>SC±KJ:5 7?*lIBQ2©3i 
2©Ett> r -FN2 bB^-fU^;KcSfch5fcftNM 40 

os F7>^^nt 1 1 ^awsccft^ns. b/c 

aWoT, NM0Sh7>^X*NT8, NT 11, NT 

1 2J&^tt»K:#J#3tl. 7y*HBQl®W2©B 
tSU-FN 1 b*«S*K;Wc5l*i&*n, 9v*ma 
QlO^KDIBtS^-FN 1 a B'W l^UtS^T 
5. *«C7-F««E*1. 2V*CLrRt*i*. ffl8P 
m-^*LAT3*^-/U^Jl/CCK5E-rS. C©B#, -fe;l/ 

tt£/ctf>NMOS F5>^X*NT1 3#3§attJ8«:S 
fctl, 7^^@ffiQ2©m2CDiatat^-FN2b^S«S 50 
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U^;UCc5l*ii*tiv 5y*HBQ2<B«l©iBttt>'- 
FN2 aB'W U^;Uca^f Sf^C7- FUME 
*0V«CLrRtfi*. Wffll®#*LATl*^-Yl/^ 
ji/fcRSETS. c©b$, -fe;i/«ift*«i«ti&iiCi«:<kO 
FRB'W U^;!/K#fcft3fc»NMOS F5>y 
X*NT8)&«fltt«K:«fcnS^ 9**0BQ2© 
H2©lBti^- FN 2 btfd-U^OfcftNMOS F 
7>y^*NTl l*s^Nia#38«:ift«). 5»*BB 
Q 1 OSS 1 ©SBtft^— FN 1 att'WU^fcfctW" 

[0 0 1 6] -fe^f*-*** "0 1" ©J#£, ?-F«« 
EVWL 0 0©»&©#R****ft> MX I O i +1 . 

I O i KB (1,0) WShSo "7- FM* 
E£2. 4VKl/CRtf£*, *OIBHi#*LATl^ 
^U^MCRjeSftS. C©£#, -fe^«*3W»*l&C 
iKifJtr^ FJStttf-U^ifcSfcfeNMOS F^ 
>^x*NT8aWHBHttiK:«te*i, S»*HRQ1 
©WKDiBtt^-FN 1 attn-KJl/ftfiW^S. & 
cc7-F*«E*i. 2VfcLTRfr£* fc 

LAT3t^-f l/^«CR5tr*. t©B*> -feJMKJktf 
iSfctltt^CiCCctO fcT* FRB'WU^MCftfctiSfc 
MMOS h7>^^NTl SaWiattflMCfijEfeti. 
7 ? ^0880 2 CD* 2 CMBtt-/ - FN 2 b ififflfo U^<)1 
«l£jA£ft> 5»^HBQ2 0»l©Etl^-FN2 
a«^>f U^Kca^-TS- *f8CC9-Ft§«E40V 
GtLTKfri£, («Wt#*LATl*^-f l/^AKR 
STS, c©B#, fc;MBto^hfc^c£K<fc9 F 
«B'W U^;I/$C«fcttSfcg>NMOS h7>^^N 
T 8 ^att«ecfi3fc*i£rts % ? v *[1BQ 2 ©£2 © 
SBttU- FN 2 b3&iP-*K;KD/cfeNMOS h^>v 
X*NT1 l##Watt»£tt!K 7^IBQ1©» 
lOlBtS^- FN 1 atto-l/^l/S^ftS. *fe;Ur 

i o" , " ii" <Dm$i>mmicLx&* i o 

i + l. IOi«CHt(0. 1), (0, 0)#tR#ai3 

[0017] »*ii*»ffKonriB9ir*. 0 
7©HB«:*5C»r», *-f, 9»*HBQlK*m3ti 

SSQ2, aacciicF^v^HBQ lO^-^CCior* 
*ii*3WfTto*i4. ccrtfdii*^-** (Q2. Q 
1 ) = ( 1 , 0 ) <D»£tt5 ^ ?®3&Q 1 tt»#ii»+ 

^ittii M o M ^e> "i" KKCfaa*. (Q2. q 

1) = (0, 0) ©tl^tt^^^HBQ lB3Xf?^ 
lxy»^t?»*a*+»ift-»"C4 "0" »6 "1" 

[0018] ftxf- »^©»#a*i*7«iB* a@ 

««k0^9^-> (Q2*fc«Ql) w±r "1" 

ia^fcaRrr*©xf-^^©»*ii*ii7i«e , r 

-So «^iA^f r -^ (Q2, Q 1 ) = (0, 0) ©-fe;U 
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B. SUf-? 7"r©7 ? *@BQ 1 ©JgtsBiia 1 6ft 
l>*»i5'7-f+-FORK:j:a»7fl5E»*fffctittl>. 
[00 19] 

RTtt. H9(c*f J:5&t. srSv^HBQl©? 8 - 
^taSDTffiiT 1 -^ "10". "00" ©-iz;U©# 
ti£# (S t e p 1 ) &7r>tc&> 5??WQ2<D : f 
-2K.fcKXWL : f-*Hfi "0 1 " . "0 0" ©-te;l<© 
WL (S t e p 2 ) tm>. *««:»ii'5 s -**« "0 
0" ©■feJMD»$&<&. (S t e p 3) £fif *>. -f &*> 10 
*>. ±2UfcflE*BB-Ctt. "10" fcj: 

yt "0 1 " ©fciiBS t e p 1 teJ;t>"S t e p 2t?t*> 
fcSJvCO&Ufca). "10", "01" ©»Sii#B# 
P^«-e©SSS t e p 1 teJ;0*S t e p 2©*ft3ffltC 

rasr*. ^t/T, SiiT 5 -^*! "oo" ©-fe;n*s t 

epl-Step 3©£T©S t e p Ttrbtvrua 
ifi. Step2iStep 3©lffl-CiaS«ii{Cfli;?.-C 1 
SPPWEfcTtfTrt^S t e p 3©«i£firr>TI,> 

a. 

[0 02 0] COCi^eSiiT*-**! "0 0" ©-fe-iU 20 

©##3A*^pitts t e p 3<DW%&&mmtmmt 
tm%.2lnZ>. c©ciiO**ji*«i";T;Kctfto 

US. -e-LT, H9*»6b*»5<fc5K. -f-£ "10" 
t "0 1" ©»$a#«™©fn<t7 s --ir "0 0" ©»# 

[0 0 2 1 ] £tc> **i4*tt-fe*7-^-^h*fflt> 

«m#PGMl. PGM2#&&S*lSNM0S h5> 

yxif«:<toro*ufflSEVt h^ivcc-vt 30 
h (B) (Vth (B) :'i?»si<frx4UM>IHK 
SWteVth) ifcoTUS. C©tflHt?-te;l<:7 -7- 
* h *ojsi{c-r sfcJbKB. y-t y -fe;u© F W >ffl© 

*ft©i*aMb*iei-rS*B^K:{*«!iCfi&4. 3 6tc. 

7 #hB b 7 h kb«e 0 v ©g*& * + m-~> $ 

fcRH K 7 7 * 7=- z msjn L T L * "5 oJtBtttf * 4 . 

**»TSRKC. NMOS h7>yx$NT5, NT 7 
©y-h«E*<S<S9:SLT3te*OTC»4. coildto. 

tor. ^';7T-r^*fflL-(cB*ffl3&s*»*>-3-cu 

4. 

[0022] «±©WHtt. ^flU'CWI . 
W0 7 © 8 ffltCE#t* 5 tiZ 8 IB©*I^{C«3 6 
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[0 02 3] *3S»4»ttHC«*rtt3tifcfc 

•€ , ©7 r — jf j&**ffi*a«-r 4 c <t &c * 4. 

[0024] 

j6Cr«WWWWc««StiA:«««^bO. *©£ 

fcffi©.-f - 5»*iB«-r 5^* y -fe;K&*U 3 b 7 h © 
8 ffi^- * i^-^mttry * y H2;Kc«*iit?^»^ 

Br5E©^E(c^y^ + -yr47'y? + -*/#Si > « 
*)£#7*-*#7 7 7 i $ftS7 7*[lB:&WU 7FU 

[002 5] $fc. *9»lt*. "7-F«aJ:0fK»HI 
^©EnJDmECCJt>DT^#Sag|5CCSa$ti/c^<tjl^ 

KftU *©^b«ci&i;TLSi»f»BEa«Sfl:u L£ 
t, HWtsccg; d fcffl©^- f fcietg-r s ^ * y ^ 

hy^^ttfcieasn. isi-tf©^ ; &y-feji'©*ijw- 

h3>Jfta©7- FSUcgS&Sft. 

i>t 3 1* 7 f- © 8 iB^— £ $r^-y#(4r^ * y -fe;Kc 
f 7 h mzmmonEEic 7<j?+-v>t + 
&ni>, 7 Fu^{ciED-csiR$n/ct'7 hmiz-j* 

[0 026 ]ifc, W^ftt, ±e*i&M9PiaiSB. 
by hi^»«:*f(&or 3 b 7 h#©±iB-7 7 ^088^19: 

[ 0 0 2 7 ] £tc> Jfc&W-CB. ±127 7 ^lUffiB? 7 

^^-5JU.-<;i / ^^-r4^i©fati^" Ft*©5K 
jb^ffi}#-r 4^ 2 ©iati y - f t l . ±sb? » 

?-I5]SS©^ 2 ©IBtS v - F © u^;l-a^S© u^ju© t 
#±l23!»?b7 h««tf9 h^ffliS^SE©«*&jS(c« 

[0028] **WJ"Ctt. JJB»#ii*ftfWK 
SS#ji^b7 f-«(C#*3i*+»-C*5*»S!)»©*iM 
7- FiBI*E ; fei(5i>u / <;i'* 1 6®i>U'^JKcH^«: 
nf -eft 5 ^ y 7 t ^*Hi bisiiig^w-r 4„ 

[0 02 9] * fc. *^BJB, 9 - KS*J .ti^b 7 h i» 
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[0 03 0] *«BBCCj:titt < 3tf? 

tcRjesn. »»a*#ia0«m«:ff*>ti*. 

[0 03 1] 

[ftnoxikomi] bib, *«w(c»s^»«!t* 

WUtmHBWSB l 0 UBV&m l"<to1fi 8 filter 
[0 03 2 ] ^*yru-fl 1«, HlCCSfrTJ:^ 20 

*ti*tiy*y-fe;U3»*a©»7- f«wlo-wl i 5 
ccg«snfc^*y^ h y >^ao, ai«cj:o«j*s 
tra>s. y*yxhy>yA0t*tf? hkb 
Loccsttsti, y*y^hy>yAittt»niBL 
ncgi^ntc^o ^*yxh y>^A0tt, 
r-f >yy- h^ti^m^^mmm^s^rj: 

Sy^'J^h7>^^MT0A-MT 1 5A**@#J 
KlSttSnteNANDXh y>y*>6>&«3, CCDNAN 

h y >y<Dy*y*;uF5>^x*MT0A<z>Fu 

gtetu ^*y-b;uh5>y^*MT i sa<dv-z& 
«Ry- h s g 2 a zft b xmrnminmv g l cc jg^s 
nti^o y-ty* h y>^A i«, 7o-t-^>^ 
- h **r *^w»^(*Etttet * 6 ft a * y -b 

;H*7>^**MT0 B-MT 1 5 B#S?!RcJgi&3ft 
fcNANDXh y>^*6ftD, C(Z)NANDXhy> 
^©^*y-fe;I/h^>y^*MT0B(OFU-f> #«JR 
y-hSGlB*:ftLTtf?h*BLlfc^3ft. ^ 
•=ey-fe;i>h £MT l 5 B<Dv~x#jIil?y- h 

S G 2 B * 1/ r S^Utt ijg VGL(Cgi^ntMo 40 
[0 0 3 3 ]fLT, »tRy-FSGlA. SGI BCD 

y- h^stf?ft#tt*&«s s L(cttiiics^$n. aft 

y-FSG2A. SG2B©y-h3Wj»Rm-^flttft«G 

[0 0 34] >j7 7 >r /^m»ns§2 0 tt, 

NMOS h5>^**NT2 1-NT68, PMOS b 

m&LXfth? ? *H188Q2 1, Q2 2, Q2 2tC<fc9 
tiUaSftT^-S. fit, NMOS h7>^*£NT2 
5-NT3 8fc^O^-7^[HlS8Q2 1 , Q22, Q2 2 50 
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ft, NMOS F7>^^NT3 9-NT6 SKJcOS 

#m u/^ y 7 r -f msiipIB 2 2 tffltoss iva> 

[00353 y-FSA2 h«BL0i©HI 
fc. W)£<DNMOS h^>^*#NT2 lfc<fct>*NT 
2 3 36iit5(l(c83K3n. F S A 2 1 £ t' y bBB L 

liCDHiC, igjSE©NMOS h^>^X*NT2 2fe 

j:VNT 2 43Wit^j{cssRsnrc^. nmo 

S F7>^X^NT23(D^ h«ffiCCT FMfa- 
F©#A i ft. NM0Sh7>^^NT24 

<oy- bnmtcm^/A i (/bse****) 

ft£„ ttc. NM0Sh7>^*NT2 1, NT22 
<D¥- h*«CCfl#TRN**«te3ftS. 
[0036] -/-FSA2 l£j$165-(>GND<!:(D[B 
CCNMOS F5>y**NT2 5jWg«3ft* >>-FS 
A2 1 i«B«EV cc (D«lft7-r>i©IH«CPMOS F 
7>^*PT2 1#«»3ht05. NM0Sh7> 
y**NT2 5 0y-h««c:{I#D I S#tt*&Sft, 
PMOS h^>^X^PT2 hm^CCfl^-V r 

e f#«*&3ftS 0 

[003 7] S/c, y-FSA2 1 t»*9-f>4©W 
tCNMOS h^>S>**NT2 6. NT27, NT28 

tfsBUfcJSftSftri**. $fc, nmosF7>^x^ 

NT2 6 4NT2 7i<DSSBt* (y-FSA2 2) £« 
*ii*«F©e^ F«*EVBl©^5 4>£©rB«:N 
M0Sh7>^^NT29, NT3 Otfif^JfcSttS 
ftTl>£ 0 *fc, y-FSA2 2i«*ii*l*©lf9 F 
iR«EVB2<Dett&^>f>i(Dra«:NMOS h^>^X 
*NT3 1. NT3 2^it^J(C^Snr0^o $6 
tC, -/-FSA22i»*ii*«pOtrv h««EVB3 
©ttl&^-f >t(DH(CNMOS h^>^X^NT3 3, 
NT 3 4, NT 3 5 3WflO»JK:«»3nrtr^. 
[0 03 8]^ It, NMOS h 7>^^^NT2 6 CD 

y-F«ffi«nt#PGM#«a&sn, nmosh^>^ 

X#NT27, NT 3 2<D¥— YWfe&v v^WSkQ2 
20^2CDfB«V-FN2 2btcS^3tl, NMOS h 
7>^^NT28, NT3 0Oy-h*S3W^7^H 
KQ2 3C[>»2©IBfi!^-FN2 3bCC«jtt3h, NM 
OS F7>^X^NT2 9, NT3 4©y- FSffi#5 

^@KQ 2 2 OS 1 (DSBtt^ - F N 2 2 a fc:8SS3 
ft, NMOS F5>^**NT3 1. NT 3 3©y— V 
W&ifiv v 7^[p]S§Q 2 3 1 ©IBtt^- F N 2 3 a {C 
«i^3ft, NMOS F^>^*NT3 5©y-F«S 
#5 ^ ^@88Q2 l©»2 0iBtt-/- FN 2 1 b icjg^l 

[0 0 3 9] ^/c, ^7^@BQ2 3(D»l©IB«> r - 
FN 2 3 aiSHS^'f ><b(DPBltCNMOS 
NT 3 6 3»»»Sft, 5^^HBQ2 2(D*lC!)iBtt^ 
-FN2 2ai«*-7-<>i(DB«CNM0S h^>^X 
*NT3 7*»«?h, ^7^0»Q2 lOSlOEtt 



11 

1 a&8Jft^>i©HKcNM0S 
X*NT3 8#88RS*VCl>5. NM0SF5 
>S>X#NT36, NT37, NT3 8©**- F«ftW 
iJ-te? Ffi^rRST ©{**& ^ A > CCJSft S tlTl > £ o 
[0040] 5»*HBQ23©»2fi!>Etl^- KN2 
3bfcNMOS F?>y**NT3 9©F W>rt*8Sfe 
S*U ^**HKQ2 2©*2©Btt>'-FN2 2bK: 
NMOS h5>yx*NT4 0©FM>JW8fc«tl. 
7*^iBQ2 l©»2©ia«y-FN2 1 MCNMO 
S F7>>>X£NT4 l©Fl/-f>3W«aiSh-Cl>S. 10 
NMOS h7>^X^NT3 9<DV-X<t«tt'7>r>t 
©HCCNMOS h7>S/X^NT4 2*«S3|l3*iri»a 
4<bfcte, CfttaeflWKNMOS F9>y^jrNT4 
3, NT4 4, NT4 5*iiW«:aa»3tirC»S. NM 
OS F7>^^NT4 OOV-XKNMOS F^>^ 

x#NT4 6*$<fco*NT5 1 ftmiicmmztix^z. 

NMOS h^>^*£NT4 6©7~X<b8ta^>f ><h 
©fflicNMOS h?>^*£NT47, NT48#12IJ 
tC«JKStin>5ii«>K:, Ctii^JWiCNMOS F 
7>^^NT49, NT50#itWR:lfi|l3tirc» 20 

NMOS F^>^X£NT5 l©V-X£&il&^ 
>4©HtCNMOS F5>^X*NT52, NT53# 

sh^>^x^NT5 4. nt s swumcmmztix 

l^o NMOS F5>^X*NT4 l©V-*$CNMO 
S F?>^*£NT 5 6fcJ:VNT6 1 **jfe5lJ(c8§R3 
nTl^ e NMOS F?>y**NT5 6©V-X£jg 
ifi^-O^ffflfcNMOS h7>^*NT5 7. NT 

NM0SF7>^*NT59, NT 6 0 tffllfllfcSSft 30 
StlTOSo NM0Sh7>2/X*NT6 1OV^i 
fttt^-f >i©HKCNMOS h^>^X#NT6 2, N 
T6 3^iS^jCCg^$nrc^<hi4>CC, Ctlij^lJW 
(CNM0Sh7>^jrNT64, NTBSaMBflfctt 

[004 1 ]NMOSh7>^fNT39, NT4 
0, NT4 l©y-h«S#y-FSA2 lfcSBRStl 
r^4 0 NMOS F<?>^X*NT4 3©y-FS&# 
5 7 *IIBQ 2 2 ©fg 1 ©tetS^- F N 2 2 a CC*gfiS$ 
ft, NM0SF7>^^NT44, NT49. NT 5 40 
4©^- h»K#5 ^ ^@S8Q 2 1 ©* 1 OffitSU- F 
N2 1 aK:Jgtt3ftT(,>S. NMOSF7>^*NT 
46, NT5 6©y-F«ffi#5 7*liIBQ2 3<D£l 
©iattt^-FN2 3a«cft»Sti, NMOSh7>^X 
*NT5 1. NT6 l©y~F*ffi#7v*B»Q2 3 
©»2©fBt8^-FN2 3 bicSiRSnr^S. NMO 
S H5>yx*NT47, NT5 2©y-Hfij&J7 9 
*0i8Q2 l©S2©IBtK> r - FN 2 1 bCC*g£!£ft. 
NMOS h7>^X^NT 5 7 , NT62©^-FSffi 
#5 7«Q2 2 ©mi ©IBtf.^- FN 2 2 aK&ffi 50 
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NMOSh7>^^NT59, NT64©y- 
hWfcifi? y^lHlffiQ2 2©&2©iBtt-'- FN 2 2 b 

[0042]^LT, NM0Sh7>^*NT42<D 

F***sfi^tf L AT 0©G8&* >f ^KfiSlftSti, 
NMOS F5>^X*NT4 5©y~ FSfi**{t#*L 
AT l©«t«&7-Y>{CSSK3ti, NMOSF7>^^ 
NT48©V-F «ffi#Sfi-5f * L A T 2 ©tft& 7 -f > «C 
SSttSn, NMOS F5>^**NT5 0©y-h«ffi 
3Wt#*LAT3©«»7-f>«cSaiSn, NMOS F 
7>^jrNT53©y- F«ffi#fI-5t<f>LAT4©tt 
*&^>CCg&3ft, NMOS h7>^X^NT55(D 

hnmi>mm> l a t 5 ©{ft&7 ^ vccjgttsn. 

NMOS h^>^X3?NT5 8©y- F*fi*ft#*L 
AT6©«*&^>fc88il3ft, NMOSF7>^^ 

nt 6 o©y— f mm&fm<t> l a t 7 ©«*&^ > &c 

SSttSft. NMOS h^>^**NT6 3©y-F®ffi 
*J©#*LAT8©«*ft5-r>tcffi»Sti. NMO S F 
5>S?X *NT6 5©y- Fmffi**fB#<f>LAT9<D& 

[0 04 3 ] 7 y*088Q2 3©^l©IBtt^- FN 2 
3ai^7>/>I OOiOKKCNMOS F5>^X£ 
NT6B#aaiSti, 5 9*0l8Q2 2(Z)»l<DEtt> r 
-FN2 2ai^7-f> I O 1 i©BCCNMOS F 5 
>^**NT6 7jW8»S*i, 7-^iBQ2 10»l 
©IBtt^- FN 2 1 a<LA77^>I 0 2 <fc©fflKCNM 
OS F^>^X*NT6 8#J8*l$ftTl>S. Sfc, # 
7Ay- FiOTTONMOS F^>^X£NT6 6, N 
T6 7, NT6 8©y-F«ffi3Wfg#Y0-0©fltt&7 

[0 04 4 ] ^iC, ±EffciRR:J:*> ^'J? 

[0 04 6 ] *r, »*ii*^{C«5E'r^*tr v MRS 
EECCOOT, H2 0cH«tfWTSWr4. 8ffl©#^jA 
**Wacctf5(ctt, £T©r~££!iJB$K»£&ifC 

^fclfcCT, fc£*tfei2 (a) CCtjVTJ:^ 
-#fi7©*ft*ft*fj£LT T^ffiO : 8. OVj t 
r#*frl : 3. 6 V J , : 3. OVj , 

3:2. 4Vj . f^4 : 1 . 8Vj . r^flf5 : 
1. 2VJ , T^6 : 0. 6Vj . r»fl?7 : 0. 0 
Vj CC»^-rn«. l/*l»fi«EV t hOisy Ffi©7\ 

hi©itta^(Cj:0. hf^HftBLO, BLIZftL 

r^ + *ji/«:Enflnr*asE«. ^^uxfuv^a 
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0, Al©tf*H«BL0. BLlfflOjWjy-hSG 
1A, SG 1 BOO SlHBSEV three CCffi#U 
a*«©«R^-hSGlA. SGlB©y-F*»C 

EPjnrs«E*«ii«EVcct'r*4^» MBcEWirc 

tS«E©±RB (V cc -VthDSG ) 

fc£*.«l. 5V£tt3. Sfc. 8fl©5** 

Sfe<tc;uYT^hffl8IB«S^«**>6, (b) 
tj^-J^CC, r^0:V cc j, r^l:VB3j. 
r#fl?2. 3:VB2_K r#?&4, 5:VBlj, 10 
r^6, 7 : GNDJ tffittOf 5 - o©tf y h 
*«BE*tt&J-*Ci3Wi*U^. W^ot, iffigco 

2 (c) fcTjvriSfc. r^o:VccJ, r^Mti : 

1. 5 V J . f#^2, 3 : 1. 5 V J % r#fi4. 
5:1. 2VJ % r^6. 7:0. OVj <DJ:5&S 
EEtBBirr*. 

[ o o 4 7 ] #«c, ^flqna»*a*iM¥*»9iiT4. 

ib) (cBBEStirNMOS h^>^X*NT2 6 3W*SI 20 
SttffitefiBJSSti. bT^HSBLO. BL1^7^@ 

D I Sj&WU'O' (V cc u^;b) COKES tl, fi#T 
RN, Ai, /Ai^ (V cc -Vth) &Cg:S3ft£o 
CtUCjrD, NM0SF7>S/XSNT2 5, NMOS 
h5>PX*NT2 1^NT2 4*TOB»C«*3 
ti, tf^HHBLO. BL l*J««U^CC«JiShr 

[0 04 8] C©^t«*ii*3W^3h^:ia^, ft 
^YO-Otf'WU^MCl^ShTNMOS F7>y 30 
^*NT6 8^NTB83DS^tt«cfi»sn, 
» J f-2tfi : 7y*®f6Q2 l^Q2 3&Cffi9iA£ftffi}$ 

sn^o m#Di s&u-i"<Mtm&z-h 

ft, tvhfiBLO, BL 1^S»^^>*6«J0»S 
ft&, LT, gfVref^D-W, ft#TR 
N, Ai, /A iaWSVaaccRSShr, PMOS F 
9>yxjfPT2 l#SI5ittlBK:ffl»Sti4. CtiiCj: 
0, HB*JWH«EV C c«c*«StiS. C©£ 

*mL/^ , ;^T-f%ftijia'rsteft©®#*LATo^ 40 

*LAT9 3M8iH/^ (o-u^l/) fcR5£3tu N 
M0Sh7>^{rNT42, NT45, NT48, N 
T50, NT53, NT55. NT58, NT60, N 
T6 3, NT6 5, #^ffltt»C«f*3tl3. Sfc. 
y*y-fe;U0KU-r>«©«Ry-hSGl A, SGI 

b <d ¥- b mmemm 3 titcmwm^m&m ssl#* 

[0049] 7 F UXr 3- Fff#A i VMtR 

3*ift^M©«*lfflNMOS h^^Xjr. fcifcBN 
T2 4©y- FSffi&Cgy&3ft&{|-5t/A i #P-U^ 50 
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MCRJEStl, NMOS F5>S/X*NT2 4##8Wi 
Wlk:«D!M.6tir^BWl©if9 FISBL i#v cc «: 

Of*, H#Vr e f 3W«B«EV <e U^HC«0!ftA6 
ft, l*H>S^»;?--r-yfflPMOS h5>5/^*PT 

2 i3&9»a«ttccfi^sn, m^tPGMawu^ 

KK5£3tiT\ NMOS F5>yx*NT2 8aW*»R 
ttfc$J98W.6tiT. hBL0#5v*HBQ 

2 l-Q2 3&c&j|£3ftT, Bfttf? HRBLOtfffft 

[0 05 0] fciitB. »#&*f ff -*# "OOx 
(x : 0 SfcB 1 ) " ©J8£fcB, 5 * *lsll»Q 2 3 . 
Q2 2<Dmz<Dtms- FN2 3 b, N22btfc(C^ 

X*NT2 7fcJ:tfNT2 8#*ffit^fcffil#3ftTl> 
-So £<Dte&, tfv h*BL0ttS8SU^«cjWt3ti 

[0 05 1 ] *#ji*7 s -*3W "Olx" ©*§£«:B, 
7 7*[HSSQ2 3©»2(DiBttt> r -FN2 3 btecfcO^ 
? *@g&Q 2 20m\ CDiattV - FN 2 2 a #4 fe(c^ 

X£NT2 9fc<tl^NT3 0 S tin > 
5. ->-FSA2 l^b'7 MMEVBl© 

fltt&7>f>fc«*3tlS. C<Dte&, tf?h«BL0B 
VB1 (fcii«l. 2V) KSKEStlS. 
[0 05 2 ] »*ii*f : -*3&s "10x w ©J8£fcB* 
v * ^HISgQ 2 3 com 1 CDlEtS J - F N 2 3 a te itf 7 
7 *@8§Q 2 2 CD® 2 (DSatt-/ - F N 2 2 b 4 fc^ A 
l/<Mc^otl^ 0 L/c^ 0 t, NMOSh7>yx 
^?NT3 1 te£VNT 3 2fimmtmitU1$2tir^ 
4 0 *©tS*. -/-FSA2 1*1^9 F*«EYB2<D 
Wft^-fXcSSIftStii. C©fc». tf^KBBLOB 
VB2 (fciitai. 5V)CC^S3ti4 0 
[0 05 3] «#ii*'f-*3W "110" (Oit^CCB, 
77^leIKQ23, Q22©Wl«Btl^-FN23 
a, N2 2 aifcK:^-ru^iHC&orc»*44fe«:, 
7^iRQ2 l©»2<OEtt^-FN2 1 b^^U 
^Cc^^ri^. L/^ot. NMOSh7>^$ 
NT3 3^NT3 5*ia»ffltt«{CfiS$Sti'rc^ B *© 
tem, -/-FSA2 h«^EVB3©tft*&^-T 
>«cSStt3tlS a CCD/c*. tT9F«BL0BVB3 

(fcijttfi. 5v> tcia:^3ti€>o 

[0 0 54] #*j&#f s -*as "111" ©«^(CB, 
5 9*HBQ2 3. Q2 2, Q2 1C0»2OEtt^-F 
N23b, N22b, N2 1 b#P-U^HCftotl» 
€> 0 Ltc^-oX. NM0SF7>^^NT28, NT 

3 0, NT3 2, NT3 5a»9WSKSfiCfiM»3tir^ 
i> 0 -/-KSA2 1#^rtlOtr»F««E 
«ttft^-f>(c<>SStt3ti3Q:^. COte*. e»HBL 
0B^U^*-^«E"C*S«»«EVc« U^UCCfiJJ* 
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[0 0 5 5 ] fcliO^n-feXCCifjailRfcf^ httBLO 

- fjkwl#**j&#«evpgm cc^g^n, #20?© 

7- FtSaW»*ii*><X«£Vpass (<VPGM ) 

snr, «*a*aWf*><i4. c©i*> #a9?©tr* 
h^BL i«c«Bi*snn>&^*y^ h y>^A i©y 
*y-fe;i/©^ + *;u*J:o»*ii*f 5 -*36 J "ill" 
©y*y-feJi/©^**;W*. FW>W©«fW f -FS 

Gl B&tfSG 1 AtCcfcoTtf ^ F^BL l&tfBLO 10 
frbmnsti* 2~FI6±©§«6£fcJ:9#»*ii 

[0 0 5 6] CftCCj:9> (HMD* 5 **s t 

i spp^^»)Wiiij«3ti, »*w«c»*ii*«Fiai© 

[0 0 5 7 ] #&c, ^»;7T^K*fflL»ftcco^r, 

7 7 «iWt l@cMf*ii*3M»7-rsS«: "0 0 20 
0", "001", "0 1 0" , "011", "10 

o" , "101", "110" <D»#ii#** ? zmi 

fT9. f*:*^, 7-F««E*VVF7^VVF6-»VVF 
5 -VVF4 ->VVF3 -*WF2 ->VVF1 NttfcTfcf Tfif 

[0 0 5 8] *1\ ifVr e f#d-I/^ (giftU 

^css^nr, PM0Sh7>^j?PT2i# 
»i«^jti5 0 «#TRN*J2vastc 

iS5£3ti&„ CftCcJ;^ >>- FSA2 IjWWWEV 30 

(2 Vflg) *>60*t,MBHBEV t h»fc'»BTlfc« 
E (fciittl vaK:*«a. NM0SF7>^i 
NT2 Itt*? OC^SSti*. CtiiplBS 

KFM>ffl©j»Ry-hSGl A. SG1B©^-F 
WS3W«tt3tifcaiRffi#«l&IBS S LKiltR* h y > 
^CD*aj?9-F««EiHi;*E<P5V : 5. 0- 
6. 0V©&£mE) CCS^SnSo *«*3K7LfcS 
«T\ ^*y*;b©»i&ttj^fcr? MSBLOfciOV 
-FSA2 lKKRStlS. C©<t£. 40 
V. -/-FSA2 ltt«H«EVccK««3tir^TN 
M0Sh7>^*NT2 lBS«fWec**jtKSi4 

So 

[00 5 9] CCT\ ff-tVr e f «, tf* 
^«*«r*lfll , i-aA:W<D«iSl£*PMOS h5>y**P 
T2 l*WfCi3W^ISft«E. fc£Atf2VgfiCc» 
*«R>*U-b;l/©»7-F««CP5V, *R-fe 

[0060] -7- f»ie**vvf7 r©^ y 7 7 
fflu ttet>*>WZ&frT-z "ooo" 50 
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£©*Sm, ^*yfc;l/©L*lHB*EVth#7-F« 
mEVVF7 cfcO^^ (Vth>WF7)»^ 

cc^^nS. C©<t£, NMOSh7>^X^NT 
3 9-NT4 1B*ffltt«W:«^3nS. ZbX, -JE 
Iftngftft. ^ttOiftiSII^LATO, * 
LAT2, *LAT6^Ii^(C^-f U^fCiBjESn 

So 

[0 06 1 ] ^*LAT0*s^-ru^;U©«8Wrtt, 
NMOS F7>^*NT4 2 3W3l5iW8«:W0**> 
9, COt*NMOS F^>^^*NT3 9^3»ffltt«8 
CC**C4*6. 7 7«Q2 3©»2©ga«^- F 
N2 3b#0-U^;K Jgl©fBt^-FN2 3a#^ 

[0 06 2] fi-^^LAT2^^^U^;b©ffiffl*CB, 
NMOS h^>^$NT4 8 3Waiat«BCC«J0lftt> 
0. C©£SNMOS h^>^^^NT4 0^ziat^ 
^y^BI8Q2 3©» lOIBtt^- FN2 3 a 
*W U^JMCj^OfcC NMO S F5>^* 

*NT4 8*«att««C«J*3ti, £/c, 5^»Q 
2 l<OW2©iattt> r - FN 2 1 b#>W U-^WC&St 
<t*>6NMOS F^>yx*NT4 7*^fflJK88K:«J# 

snSo *©*s*> 7^^pssQ2 2©S2©iatt^- 

FN22b#n-U^;k *l©Ktt>'-FN2 2a** 

[0 06 3] mn<t> LAT6^W U^©fflWCB, 
NMOS h^>^X$NT5 8*3lii«L«CC«Jf5jftt) 
0, C(Di^NMOS h^>^X£NT4 1 aWSKlB 
v v t^GHSSQ 2 3 <D%$ 1 ©IBtS^ — F N 2 3 a 
^WU^Wcj^OfcCifr^ NMOSh7>^ 

2 2©S&l©IBttU- FN 2 2 a#W U^MCSCL 
tcCtH)^s NM0Sh7>^^NT5 7^«i 
fc«J#3*i5. *©»*, 5**@RQ2 1©»2©K 
tgy-FN2 1 b^n-U^, mi©IBtf^-FN2 

1 aaw ^^©^n^nsfST s B 

[0 0 6 4]«±K:<fcO, »*ii#f s -*# "0 0 0" 
©y*y-fe;t/t\ *©L*Cifi«EV t h**?- F»m 
EVVF7 <£9*£l> (V t h>VVF7 ) Jf£, 
S§Q2 3, Q2 2, Q2 107^f-* (SlOEtt 

f©u^) ^"111" tamo. aa©w»* 

ii^TBtfy HaBL0BWH«EV C c. ***^B# 

[0 06 5 ]-*, y*y-fe;I/©L*C>tf«EV t 
7- F«»EVVF7 «T ( V t h <VVF7 ) 

EB&TU NM0Sh7>^^NT2 1, NT2 2 

[mmtrntte^x, < 1 vug) ©smcbl 

<by-FSA2 1 («jfi*EV cc ) ©SSCSA (<<C 
BL) 4©n©W»©SE#*«ac ^- F S A 2 1 © 
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0, <t>LAT SfimWt^J ^Mtmt. 

[006 6] ft§*LAT0#^ ^ U^l/OfflfflTtt. 
gT&& 0 t©P*l NMOS h 7>^*NT4 2 tt^ 

^ccaiattsscc^stis^ NMosF^>y^*N 

T3 9©y-F«E«1 Vg£r*9, *>LTl>S# 
«Sfiltt>M<* &fc*>^S^#^ft££NMOS h7 10 

* NT39©FU-f>- V -XBWEVDS**** 
<&0. ***0BQ2 3ttE«r*-r % S&2© 

2 3 a#n-u^;l>©S4tc«t*3*i*. 
[0 0 6 7 ] ff^*LAT2^^u^;KDffiMr«. 
?-;*[§BQ2 3<Dm\<Dims- KN2 3 a#a-U 

^NT4 6WI«g^^n^ 0 *©I8*. 
*@BQ2 2tt®|g'CSrr, »2©3Ett>'-FN2 2b 
j&WU^k SlOfBtl^- FN 2 2a#o-U^ 20 
©£3UC«83tt* 0 

[0 0 6 8 ] M^*LAT6#'WU^I/©ffifflrtt* 
7^iBQ2 3, Q2 2©!gl©faf£^-FN2 3 
a. N2 2 a3&5U-U^;KD**(C«J*3nr^SCt 
^6, NM0Sh7>^*NT56, NT5 7*9MI 
att»fc«#3*i5. *©I8*> ?**BBQ21tt5 
»2©E«>'-FN2 1 b^MKik » 
l©gBtt->-FN2 1 a#n-U^;U©$*fc«83*i 
So 

[006 9] J^_hCC<i: 0. "0 00" 30 

©y^'J-fe^r, *©L*HB»EV thJ&W-FIMi 
EVVF7 J£JT (V t h <VVF7 ) 5 ? *HBQ2 

3, Q2 2, Q2 107^f-> (!gl©fBtg^F 

[007 0] 9ft4sA4PM3hfc7- FtttCtt 

EVVF6 tfEPflOStiS. 

[ 0 0 7 1 ] 7 - FH«E#VVF6 rcD^ 'J7 7 

au fa****!*** 8 -* "ooi" ©##ii*fl 40 

5£©*S«, y^y^KDUt^fflmEVt h#s»7-F« 
^EVVF6 <t0*firi> (Vth>VVF6 ) -feJl/« 
«*J»ti4^Ci{c<fc0, >>-FSA2 lttWBWEV 
«CcEJ$3*i*. NM0Sh5>y**NT 
39-NT4 IttttaWKftftStlS. ZLX S 
n$mga& ^;uxtt(D«#-e*s«#*LAT5 % * 
LAT1, aWW^fc^-fU^I/CCBBEStiS. fc/cU 
*:©»£«:«, •*ii*7 s -*3W "ooo" ©-feju (V 

VF7 >V t h>VVF6 ) fc£StlTt*T, COS**)* 
MCMbXte. 5?*-[sIBQ2 3, Q22, Q21©7 50 
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v 9 7- 2 \WM& bXteft P> ft (,>. 

[0 0 7 2 ] 5 "0 0 1" Xjt*V-b)UD 

t,*C»ffi*EV t h#7- FttlEVvre AO^C^ 

(Vt h>VVF6 ) ^ * *0BQ 2 3 . Q2 2 

©»2©8Btt> r -FN2 3b, N2 2b^^I/^k 
gn©iBt^~ FN2 3 a, N2 2a^-U^g 
mtl, 5**liBQ2 l©352©iBt§^-FN2 1 b 
j&sa-U-^k »i ©SBtt^- FN 2 1 a*W 

[0 0 7 3 ] C©tttTt\ m#</>LAT5#'WU^ 
©JtBWrtt, NMOS h^>^**NT5 5#*att» 
CC^OjfttoO, C(Di#NMOSF7>^^NT40 
fiS*attlRK:& 9 , 9 ^ *[§BQ 2 3 <DW 2 ©IBttU - 
FN 2 3 b#^WU^^r*SC£*e>NMOS h^> 
^^NT5 1 #2§ aKStCfiWpSn. ^ * ^@BQ 2 
lcomicDfatt^- FN 2 1 a#;W l/^;kC*£C £ 
NMOS F7>^*NT 5 43^a#38«C«J^ 

snr^So ^©fes. ^7^@i»Q2 2<D»2<Dia« 

y-FN2 2b#a-U"^k SH©iBtt->-FN2 2 
a#W U^;KC*n*ti®RT4 0 
[ 0 0 7 4 ] L A T 1 ^ U^KOXSHT tt, 

NMOS F^>^X*NT4 5*i«at«l8CCftI0lftb 
0, C©i*NMOS F5>yx*NT3 9**3iatf» 
^y^@KQ2 20^1(DiB1S^-FN2 2a 
#WU^UtJ^l>/cC£#>6, NMOSh7>^X 
*NT4 3 3&«a<ttl8CCffiSF3ti, *fc, 9**BBQ 
2 l<Dmi<Dims- FN 2 1 artWU^MC&St 
i*5>NMOS F5>^**NT4 4#$att«fcffi8 
ZftZ. *©*S£, 5**0BQ2 3©Sr2©BBtt>'- 
FN2 3 b^P-U^k m©K18U- FN2 3a# 

[0 0 7 5 ]£LLfcJ:!^ »*ii*^-*3&J "0 0 1" 
©y*yiz;kr?, -£©U£l>fiI^EV t h#»7*- F1M 
EVVF6 J:f3**^ (Vt h>VVF6 ) 5?*IhI 
BQ23, Q22, Q 2 1 <D^ y (S 1 (DEtK 

F(DU^;l/) Will" fcSKL, W^OIW* 
ji^-CBf^ H8BL0«»W«EV CC , * + *iM*# 

[0 07 6 ] ifc, S^ii^r-^^ "0 0 0" flW* 
■;-b;l/'C, *(D0*t^ffi«EV t h3»7- K»«BEVVF 
6 (Vt h>VVF6 ) ^2f^0BQ2 

3, Q2 2, Q2 1 <Z)Sg2<Dfat^- FN 2 3 b, N2 
2 b. N 2 1 b U^k Wl©IBlt^-FN2 3 
a. N2 2a, N 2 1 a#P- U^UiC«J#3hrc> 

[0 07 7 ] LtdP-oX, m-^*LAT5^-f 
©WHI-Ctt. 5 9fiBQ 2 1 (DA 1 ©iEttU- FN 2 

1 a^P-U^;UC^^C£^6. NMOSh7>^ 
*NT5 4##3iatt««C^f3n, ^^^BBQ2 2 
(DS2©iStt-/-FN2 2 b^^^U^;b, » 1 ©IBtt 
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FN 2 2 a^n-U^;l/(DS*OC^$tiSo 
[0 07 8 ] ft#* L A T 1 #;> A U^;l/©JWIfflr«, 
7 9fIRQ2 2. Q2 l©m©iBttU-FN22 
a, N2 1 a#n-U<JU©**&C&J$3ftTl>£C£ 
#6, NM0Sh7>^3?NT43, NT44##i§ 
ffit^tS^Sti, 7 ^[il?§Q2 3(Dm2 0iatfV- 
FN2 3 b#'WU^;K Sgl©fBlfy-FN2 3a# 

[0 07 9] tLBtcfcD. «£&&r-£# "0 0 0" 

os^vt^v, *<DL%i<mmKv th&y~mm io 
EvvF6ct^7^*^ (vt h>vvF6 ) vv*m 

KQ2 3, Q2 2, Q2 1©7^f-^ (!ftl©IBB 

y-F©u^) # "ooo" (Dttvmt^-r. s» 

[0 08 0] "0 0 1" 

^*y-feJU©0*tHI«EV t h#9- FiKSEV 
VF6 KTF (V t h < VVF6 ) ©tfr&fctt. »; 
ftiO^Si^-fe^WissWlEhrtf^ h8*Ett»TU 

NMOS h7>^X*NT2 l«»att»iSCor, t* 20 
*MK<lVg£) ©SfiCBLiy- FSA2 1 (Sfi 
SEVcc) ©g*CSA(<<CBL) <b©IB©WSJ©|*E 
»3^ecO, -/-FSA2 KWtEtttr? h«tE£« 

«Oft^-C^€>m^^LAT5, tfLATltfJRKCC^ 

[0 08 1 ] «#*LAT5**>W U^KDfflBrtt, 
S5EUr^*7 7*0K©j^fc&*£*IK©m*#<£> 
C©HL NM0Sh7>^^NT5 5[^ 
*«caia«»K:fi8*3tl53W, NMOSF7>^^N 30 
T4 0©y-F^Etel VW&Vi>K). 
W*ffitt/h3 < , &fcfro«ffi#*;hS<fc NMO S F 5 
>^X*NT4 0©FlW> ♦ V-*IBI«EVosrt**;S 
<&0. ISA. S**HKQ2 2OTBfCM\ JS2© 
Ett>'-FN2 2b*WI/'<Jk Wl©fiflt->-FN 
2 2 a3Wn-U^;KD*i«:«SF3tiS. 

[0 08 2 ] «#*LAT l*s^-fU^©JHB"Ctt, 

5 ^ ^lISgQ 2 2 ©!$ 1 ©Ett F N 2 2 a #P- U 

*NT4 3 3WN«att»fc«#34i4. 5? 40 

*BB2 3ttS*r*r, #2©Ett-'-FN2 3b# 
'WU^;k WlOEtt^- FN2 3 a»a-l/^0 

[0 08 3 ] USA. »*ii#f s -*# "0 0 1" ©>* 
y-biU-C, «t©U*^ffl«EV t h#-7- KSWEVVF 

6 iOA*^ (V t h>VVF6 ) «^©*"7^^iaKQ 
2 3, Q2 2, Q2 1 ©5 (»l©EttU- 
FOU^ib) #"111" KSIEU *©f6©»^B, 
?»*HKQ2 3. Q2 2, Q2 1 ©5 (SB 
l©IBtS^- F©U^;l/) #S£iA#7 r -£# "0 0 50 
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i " vwz&fr*+fttem£te "ooi" vumti 

[ 0 0 8 4 ] KT. BWK «T©<fc 9 MBWtf 
frft€> 6 7-F«HME#VVF5 ©»£, SSii***-* 
#"0 10" ©^^»;-fe^t?, *©L*l^tl«EVt h 
#7-F8«EVVF5 <t0^:*c» (Vth>VVF5 ) * 
^(D*7^IBQ2 3, Q2 2, Q2 107^f- 

* (mi ©Kttty- F©u^;u) # M iii" ecscr 
S,fc5fcW8P3ti&. 9- F,$SE#VVF4 ©*£, § 
£ii#r-£# "oi i" ©y^'j-fe^r, -e©L£i> 
ffi^EVt h#7-FJfgSEVVF4 <£0*#l> (Vt h 
>VVF4 ) «£©#5 7*H»Q2 3, Q2 2, Q2 1 
©5 "111" Ccse-r^>J:^CC»3ti 

& 0 7- FSSE#VVF3 ©it£, 
"i o 0" ©y*y-b;i/r. *©o*cMB*EV t h# 

7-FWIEVVF3 £9**^ (Vt h>VVF3 ) 
©*7*^B8Q2 3, Q2 2, Q2 1©77^f-$ 
#"111" CCS^-TS <fc 5lc»3ft£, -7- Ftttt 
E#VVF2 ©*§£> • £i£#7 r --£# " 1 0 1 " ©^ * 

y-fe^r, *©u*iwb«ev t h#7- f««evvf 

2 cfcO^tl^ (Vt h>VVF2 ) «£©#?* *@»Q 
2 3, Q2 2, Q2 l©^7^r~-*# "111" 
IE**J:5fc«lfflISti4. 7-FSME**Vvfi©» 

##iA#r-£# "i io" ©y*y-fe;i/t\ -£© 
L£l>ffimEV t h#7- FSSEVVFi &*)±Z\i> 
(V t h>VVFl ) »£©#? 7^@!8Q2 3, Q2 
2. Q2 l©7 77*r-£# "111" fc:J5l£-f £<£5 

[0 08 5 ] 9-FtB«EVVFir©^U7r 
■Y*s»7b/cS»r, f-r ~ £©J5?f£{i-sf ©7 4 
+-F*7#i6*i, l^rfe "0" (EC-f-frtt 

"1" ) #&ft«, y>f+-F*70ft»BO-l/^ 
<h&or, H»*ii*^n42xcc»tf0. £T# "l" 

(SKt'-^B "0" ) £&-*TC*i«. 
J-f^o W±©»*iA^fci^y7r^1f-/^^?:, 

[0 08 6] ^ic, iiS^ttiUSimco^-C, ^5© 

«r Fli^A i #aii?^SI©JS^ccoc>r 

RST#-S«8ra>'WU^;KcS:S3tl, 7 7^HS8Q 
23, Q22, Q2 l©^7^f : -^#n-U^;U^y 

-»VRD6 ->VRD5 -^VRD4 -^VRD3 - > VRD2 -^VRDl ^ 

[0 0 8 7 ] *or. i»a0te^y7r-f»fP4H« 
CC, S-7- Ftt«Er©S*fflUif«:, fl^Vr e f # 

n-u^;b (^fflu^JU) tcRSStir, PMOSF^ 
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trn^2 vgscc^§n^>o ctucj:^ y-FS 
a 2 l^m^EVcc^m^n, b^h^omwt 

-^TRNCDU^ ( 2 VHK) *P*>0£l>ffimEV t h 
#/cWrFUc?IE (/c<b^.«l Vgg : 3t*£, NM 
OS H^>^X£NT2 ltt*? h*7?Z) tC^M2 
ft& 0 Ctl<i:|aI^CKU-r>ffliJ©3liRy-hSGl A, 

s g i bcdy- hnmmmtitcmtR{wnm;ms s 

(P5V : 5 . 0-6 . 0V(D&&mE) (C895£3ti 10 

7FSBL0^V-FSA2HcM3Wo C<D 
<t£, e^»ilV, y-KSA2 lB«jR«ffV cc 

[0 08 8 ] CCt, fl^Vr e ft*, b'* h«©y- 
^«**»fltrS«W<W8**PMOS h^^XjfP 
T2 1jW**C£#1TO&*E. /c4*fi2V*ig(C|g 

s^n, *a»?y*y-i2;K07-F««:p5v, aft* 
ju^ssKstifcy- FigK:*rvRD7 ^pjnsnSo 20 

[008 9 ] 7- F«WE**VRD7 rcD^tHLOfe 
* k ^*yi2;l/©ly#l>ffi«EV t h3W7- K3H«EV 
RD7 <fc97v£l> (V t h>VRD7 ) 
h«tC»CifcJ:0, ^-FSA2 1 tt«ffl«EV cc (c« 
ft$ft£ 0 C<D£#, NMOS F9>y^*NT39- 
NT4ira^8»fcfi8$Sh*. -JEBSIH8 
at& ^«©t^*5if*LAT0, 4> L AT 
2, *LAT6*s«i^K:^>f U^JbCCKS3ti4. 

[ 0 0 9 0 ] fm<t> L A T 0 ifiK 4 U-^^ORBHTtt. 
NMOS h^>^X*NT4 2*«aiatt«CCW016to 30 
0, C©4*NMOS F5>^X*NT3 9#«»W3!B 
fciici*^ 5»*HBQ2 3©JII2©Btt>'--F 
N2 3b**o-L"«Jk IBlOEtt^- FN 2 3 a#'> 

[009 1 ] m-^*LAT2^^U^KDWra'C«, 
NMOS F^>> ? X^NT4 8^iitt^C^J9^to 
9> C©t#NMOS F7>^*NT40*«M« 
^y^@BQ2 3(D»l(Dia«> r -FN2 3a 
#'WU^;MCj^LfcC<fc*>6, NMOSh7>^ 
*NT4 6*«iBK»«:fi!»Sti, *fc % 7 9fiRQ 40 
2 l©*2©Ef8^- FN 2 1 btf/WU^JMCAiC 
£*>6NMOS H5>yx*NT4 7#«iatWICC«9 
3*1*. 5**HBQ2 2Q*2©Ett-'- 

FN22b#P-U'<^ »l©IB«>'-FN2 2a# 

[009 2 ] L AT U^OJWIBrB, 

NMOS F 9>S>* 4* NT 5 8 tfzSffit^cWO J&b 
0. C©i*NMOS h^>^X*NT4 DW»fl«M 
7 7^@BQ2 3©»10iat8^-FN23a 
^>TU^;UCCSiKL/cC<b^6, NMOSh7>^X 50 
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*NT5 6#£attSSfc«J#Stt* 5yfiBQ 
2 2©»1©§B1*>'- FN 2 2 aflW l/^JMCRRU 
tct±frt>. NMOS h7>^**NT5 7#9l»R!B 
«Sf$£ft£ 0 5 9?BBQ2 1©^2<DIB 

EU-FN2 1 b#n-U"<;k SlOfiBtt^- FN2 

i a^^-ru^;uc^n^nsi£*r^o 

[0 0 9 3] fcLBtJ:^ y^;l>©L* V 
th**7-F««EVRD7 J:«J*;S<r> (Vt h>VRD7 
) » ^77 c [HSSQ23 t Q22. Q2KD5** 
t*-* (» 1 FOl/^W #"111" CCjg 

[0 0 9 4] ^*y-fe;KDL*^ffl«EV t h» 

7- F««EVRD7 WT (V t h<VRD7 ) r*tltt, 

mmr l , nmo s h 5 * n t 2 1 bsksksi 

<h&oT, tf ^ Fid* ( 1 VSS) cwS«CBLi-/-FS 
A2 1 (H^mEVcc) (DgfiCSA (<<CBL) £<DH 
flMt»DIIE»*se CO, -/ - F S A 2 1 CD^EB b* * 

a». ^X«©«#r**«#*LAT0, * L AT 
2, *LAT6 3&iJBycCC^-f U^;U{c»5E3tiS 0 
[0 0 9 5 ] If*LAT0^A-f U^;KD8BHr«, 

It$)5o C(DH, NMOS F<7>^X*NT4 2«S£ 
±8caiaW>»C^Stl5*s. NMOSh7>^*N 
T3 9©y-F«Ettl V8Rr*0, *>l/t(,»S# 
WfeffiB/M < , &*jfro«St*s«tiSi NMO SF7 
>y**NT3 9<DFU-f> ■ V-xraaEVDS*s^c* 

<fco, £J5> 9*5FHB2 3ttKKrflrr, 02cdib 

tgy-FN2 3b#>Wt/^l\ »1©E«^-FN2 

[ 0 0 9 6 ] fI-^<*> L A T 2 -Y [/^©fflBtlt 
5**HBQ2 3©»l©Etty- FN 2 3 a#P-U 

*NT4 63WHia«t««C«*3*i*. 

*HB2 2ttKKT?*r, »2©Blt-/-FN2 2b# 

^^L/-^;l/, St 1 CDiBtt^ — FN 2 2 a#a-U^© 

[0 09 7 ] ff L A T 6 A U-OKDMfSV 
^77 t iaBQ23, Q2 2©*l©8Btt> p -FN2 3 
a, N2 2a3Wn-U^;KD**Cc«}*3nrc>S3!P 
6. NMOS F7>^X^NT5 6, NT57##a£jI 
WBCCff^sn*. *©JB*. 5»*HB2 1BS1R-C 
ZT, FN 2 1 b^-fU^;K ffll © 

Ett^-FN2 1 a3&«a-u-^;KD**K:ffi^Sti*. 

[0 09 8] fiUiCc J: r> , y*yfc;b®L*i>fBlEV 

th#7-F««EVRD7«T (Vth<VRD7 ) ffl 

7?faBQ23, Q22, Q2 1©7^f-$ 
(^KDiBtt^-FODU^) ^ "0 0 0" CD^^CC^ 
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tO 0 9 9 ] #&t, aiR-fe;U*SSttSftfc7- FUfcft 

evrd6 **Eianstia. 

ft. ^*'J-fe^©L*^ffiSEVth3W9-F««EV 
RD6<fc9*£t> (V t h>VRD6 ) *Jl/*tttftt 
tlttOCifcJ:!}, -/-FSA2 1BWB«EV C cK:« 
f#3tl&« C<E>££, NMOSF7>^X^NT39- 

NT4iB»aw»«:fi»sti*. *t/c -ss#pa« 

Aft. ^^ttaMs#r*4e^*LAT0, 0LAT 

[0 10 1] m-sf^LAToaw u^u<djbhi-c«, 

NMOS h^>^X^NT 4 2 36J*ffltt««:W"3*to 
9, C<D£*NMOS h^>^**NT3 9**»attlB 
K*SCi*e. 7**@ffiQ2 3<D|g2<DiEtg^ F 
N2 3 b^a-U-^k ftlcr>BBt8y-FN2 3art^ 

[0 10 2] ft#*LAT2)SS^^U^;KD)HIH'CB 1 

NMOS b yytsZZNT 4 8&mmtfBt l cty*)t%b 

0, C©£*NMOS F?>^*2NT4 0)MSa*fc« 
CC**K 7^^iIBQ2 3CD*10lBtt> r -KN2 3a 20 
*J^^U^;KcSELytCt*>6, NMOSh^>^X 
*NT4 6#*att«0Cffij$Sti, ifc, 7^^0KQ 
2 l(D»2(0ffitt> r - FN 2 1 bflWl/^MCiSC 
£*>6NMOS h^>^X*NT4 7#»a««K:^ 
€<DfeJH, 7?*ll|j8Q2 2(Dft2<D8Btt>'- 
FN2 2b3^n-K;U, ftlCDgBtt-'-FN2 2a# 

[0 1 0 3 ] fiUifciO* y*!/4zJl/<DL*lHB«EV 
th3W7-F««EVRD6 J:0*#^ (V t h>VRD6 
) vv*MffiQ2 3, Q22. 02 1077^ 30 

r-£ (»1 (DIBiS^- F<7)U^Jl/) ^ " 1 10" ccjg 

[0 104] Ut^ffl^EVt h**?- FSWEVrds 
«T (Vt h<VRD6 ) 4>«d<CB. y-**WWt*J: 
0**c^;u«i**sjfc*irhr^ FtfMEttBTU NM 
os h^>^x^NT2 naaiatWBt&oT, t-^h 

• <1V8«> <DS«CBLiy-FSA2 i (hshe 

v cc ) o^scsa(<<cbl) £0ra©«ffi<z>i?K## 

*§C*K >>-FSA2 lOWBEtttf? F8«E£tt«l?I 

fl#r*5«#*LAT0* £LAT2*«^WU 

[0 105] m^*LAT0*s^-Yl/^;U©«Bffl-CB t 

it^l), C©B0, NM0Sh7>^^NT42^ 
*fc«atfc«tcfi»3tiS3&J. NM0SH9>y^*N 
T3 9©y-FSEttl v«Kr*o, *>on>s# 
Wftffitt/hS < . tt*j*>o«»3&s*tiS t NMO Sh7 
>5> * *NT39©FW>- V - X|B«E VDSW** 
<fc*K ttft. 7 7?iR2 3ttSRrjff. S20te 50 
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tt>'-FN2 3b#'WU^;k ftKDiBttU- FN2 
3 a#a-U^;UD**CC^3ft£ a 
[0106] ft^« LAT2*^-f U^OJBIH-Ctt, 
?**IIg8Q2 3(0m\(0lZ^y- FN 2 3 a#P-U 

^KDS*K«j#snrc»a*6, nmosf^>^x 
*NT4 6**«att«ccfi«FSti5 0 -ecD^m, 5» 

*[§|g&2 2ttKCr#?\ ft2<DBBtt> r -FN2 2b# 
/WU^Jk »10IBtt^-FN2 2a*50-U^;KD 

t h&v- f»«evrd6 bit (vt h<VRD6 ) m 

5**11(802 3, Q22, Q2 1©5^f-* 
(ftlOEtt-z-FOU^AO *"0 00" <D££&C« 

[0108] fcfc. «R-b^»3hfc7- FIBfcft 
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